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A NEWCALCINUS(DECAPODA: ANOMURA:DIOGENIDAE)
FROMTHETROPICALWESTERNATLANTIC, ANDA

COMPARISONWITH OTHERSPECIES OFTHE
GENUSFROMTHEREGION

Nestor H. Campos and Rafael Lemaitre

Abstract.— A new species of a diogenid hermit crab, Calcinus urabaensis, is

described from the Gulf of Uraba, on the Caribbean coast of Colombia. The
new species is the third in the genus described from the western Atlantic, and
can be distinguished from the other two known species of the genus Calcinus

in the region, C. tibicen (Herbst) and C. verrilli (Rathbun), by differences in

coloration. and armature of the dactyl of the left cheliped, third pereopod, and
telson. A comparison of the three species is included.

Resumen.—St describe una nueva especie de cangrejo ermitaiio pertenecienta

a la familia Diogenidae, Calcinus urabaensis, colectada en el Golfo de Uraba,

Caribe sur. La nueva especie es la tercera conocida de este genero en

el Atlantico occidental, y se diferencia de las otras dos especies del genero

Calcinus de la region, C tibicen (Herbst) y C. verrilli (Rathbun), en la coloracion

y espinas del dactilo de la quela izquierda, tercer pereopodo, y telson. Se

presenta una comparacion de las tres especies.

Compared to other tropical regions of the

world oceans, the western Atlantic contains

very few species of the diogenid genus Cal-

cinus Dana, 1852. Recent studies of Cal-

cinus species in the Pacific, for example, have

shown that nine species occur on the Ha-
waiian Islands (Haig & McLaughlin 1984),

1 1 species on the Mariana Islands (Wooster

1 984), and 1 7 species on the Australian coast

(Morgan 1991). In contrast, only two spe-

cies have been described from the western

Atlantic, C. tibicen (Herbst, 1791), broadly

distributed from Florida to Brazil, including

Bermuda; and C. verrilli (Rathbun, 1901),

considered endemic to Bermuda (Verrill

1908, Provenzano 1960, Markhan 1977,

Chace et al. 1986). Two other taxa also de-

scribed from the western Atlantic, Calcinus

sulcatus (H. Milne Edwards, 1836) and C
formosus Neumann, 1878, are considered

junior synonyms of C. tibicen (see Proven-

zano 1959; McLaughlin, pers. comm.).

In 1985, during an expedition to the Gulf

of Uraba, on the Caribbean coast of Colom-
bia (Campos & Manjarres 1988), the senior

author collected a male hermit crab be-

lieved to represent an undescribed species

of Calcinus. The coloration of the Gulf of

Uraba specimen was most similar to that

of C tibicen, but morphologically the spec-

imen was closest to C. verrilli. Because com-
parative material was not easily available

to the senior author, the specimen was sent

to the junior author who compared it with

material of C verrilli deposited in various

museums and institutions in the United

States. He too concluded that the specimen

represented an undescribed species, the third

in the genus Calcinus from the western At-

lantic. Given that only one specimen exist-
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ed, the preparation of a manuscript was de-

layed awaiting the possibiHty of collecting

additional material. However, various col-

lecting efforts since 1985 failed to produce

any additional material, and we now de-

scribe this new species based on the male

from the Gulf of Uraba.

As pointed out by Haig & McLaughlin

(1984), species of Calcinus are morpholog-

ically very similar, and difficult to identify,

particularly if color patterns have faded

away. For this reason, it is appropriate to

present along with the description of the

new species, a comparison of the now three

western Atlantic species of Calcinus. For

this purpose, representative material of C.

tibicen and C. verrilli were also examined.

Illustrations of selected structures with di-

agnostic importance are included for all three

species.

The material used remains deposited in

the collections of the Indian River Coastal

Zone Museum, Harbor Branch Oceano-

graphic Foundation, Fort Pierce, Florida

(IRCZM); Rosenstiel School of Marine and

Atmospheric Sciences, University of Miami
(UMML), and the National Museum of

Natural History, Smithsonian Institution,

Washington, D.C. (USNM). The following

abbreviations are used: SL, shield length (to

the nearest 0. 1 mm), measured from the tip

of the rostrum to the midpoint of the pos-

terior margin; juv: juvenile (s); ovig(s): ovig-

erous; RHG, Robert H. Gore; AJP, An-
thony J. Provenzano, Jr.; WLS, Waldo L.

Schmitt; sta, station.

Calcinus urabaensis, new species

Figs, la, 2a, 3a, 4a, 5a, b, 6a, 7a, d, g

Calcinus sp.— Campos & Manjarres, 1988:

19.

Material examined. —HoXoXype: 5 SL 5.6

mm, inlet of Pinorroa, Gulf of Uraba, Co-
lombia, on rocks, ~3 m, USNM251886.

Description of holotype. —ShitXd (Fig. la)

slightly longer than wide, with scattered

short setae; anterior margin weakly con-

cave; lateral projections obtusely triangular,

with small terminal spine; anterolateral

margins sloping. Rostrum produced, sub-

triangular, slightly in advance of lateral pro-

jections. Anterodorsal plate of branchioste-

gite (Fig. 2a) with acute anteroventral angle.

Ocular peduncles (Fig. la) long, slender

(about 8.6 times as long as wide), and sub-

equal to shield length; peduncles naked ex-

cept for few short setae proximally on dorsal

face, slightly curved outward (viewed lat-

erally). Acicles terminating in strong spine;

separated basally by Vi basal width of 1 aci-

cle.

Antennular peduncles (Fig. 2a) reaching

almost to base of comeae, naked except for

tuft of setae proximally on penultimate seg-

ment. Ultimate segment 1.3 times as long

as penultimate. Basal segment with mesial

face unarmed; lateral face with distal margin

armed with 4 (left) or 3 (right) small spines

and 1 small submarginal spine.

Antennal peduncles (Fig. 1 a, 2a) reaching

to about distal %of ocular peduncles, seg-

ments with scattered setae. Supernumerary

segment present. Fifth segment slightly

curved outward. Fourth segment with dor-

sodistal spine. Third segment with strong

ventrodistal spine. Second segment with

dorsolateral distal angle produced, termi-

nating in strong bifid spine, lateral margin

unarmed; dorsomesial distal angle with

strong spine. First segment with 4 small

spines on ventrodistal margin, lateral face

unarmed. Acicles slightly exceeding distal

margin of fourth antennal segment, termi-

nating in strong spine, dorsomesial margin

with 2 (left) or 3 (right) spines, and 2 spines

on dorsolateral margin. Flagellum almost

reaching to distal end of extended left che-

liped, minutely setose.

Third maxilliped with crista dentata

formed of row of 25 small corneous teeth.

Left cheliped (Fig. 3a) with outer face of

merus, carpus, and chela lacking setae. Fin-

gers not leaving gap when closed, with

spoon-shaped tips; cutting edges with irreg-

ularly-sized calcareous teeth and tufts of se-
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Fig. 1. Shield and cephalic appendages, a, Calcinus umbaensis, new species (antennular peduncles hidden

under eyestalks); b, Calcinus venilli (Rathbun, 1901); c, Calcinus tibicen (Herbst, 1791). Scales equal 1 mm.

tae. Dactyl with row of small spines on up-

per margin; outer face with irregular rows

of low, closely-set tubercles. Fixed finger

with row of corneous-tipped spines on lower

margin; lower outer face with low tubercles

similar to those on dactyl but smaller (spines

and tubercles continued on lower outer face

of palm). Palm 1.7 times as long as wide;

upper margin with row of small, low pro-

tuberances; outer and inner faces smooth
except for scattered tufts of short setae on
inner face. Carpus with upper margin armed
with 3 small spines on distal half and strong

distal spine; outer distal margin with row
of small tubercles on upper V3; outer face

with prominent tubercle proximally on up-

per half; inner face smooth. Merus subtrian-

gular in cross-section, upper margin with

scattered short setae; inner and outer lower

margins with row of 2 or 3 small spines

distally; outer and inner faces smooth.

Right cheliped (Fig. 4a) slightly over-

reaching proximal margin of dactyl of left

cheliped. Fingers with spoon-shaped tips,

with scattered tufts of setae, and leaving no

gap when closed; cutting edges each with 3

strong calcareous teeth. Dactyl with row of

corneous-tipped spines directed anteriorly

on upper margin. Fixed finger with 4 small

spines on outer face proximally. Palm with

upper margin raised in form of crest, and

armed with 5 strong, corneous-tipped spines;

outer face with scattered setae, and 2 short

oblique rows of corneous-tipped spines dis-
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Fig. 2. Right antennular and antennal peduncle, and anterodorsal portion of branchiostegite, lateral view,

a, Calcinus urabaensis, new species; b, Calcinus verrilli (Rathbun, 1901); c, Calcinus tibicen (Herbst, 1791).

Scales equal 1 mm. (1-4: antennal segments; ac: antennal acicle; ap: anterodorsal plate of branchiostegite; b:

basal antennular segment; s: supernumerary segment.)

tally; inner face smooth. Carpus armed on
upper margin with 4 corneous-tipped spines,

increasing in size distally; outer face with

scattered minute tubercles; inner face

smooth. Merus subtriangular, upper margin

sparsely setose; inner lower margin with 6

spines; outer and mesial faces smooth.

Ambulatory legs slightly asymmetrical,

left shorter and with propodi broader

(viewed laterally) than right. Second pereo-

pod (Fig. 5a) exceeding extended left che-

liped by about ^i length of dactyl. Dactyl

subequal in length to propodus, terminating

in sharp corneous claw, and with tufts of

simple setae on mesial, dorsal, and lateral

faces; ventral margin armed with 7 short

corneous spines. Propodus with dorsodistal,

corneous-tipped spine, and ventrodistal

spine; outer and ventral faces with tufts of

simple setae. Carpus with strong dorsodis-

tal, corneous-tipped spine; ventral margin

with small spine at about midlength of mar-
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Fig. 3. Left cheliped, lateral view, a, Calcinus urabaensis, new species; b, Calcinus verrilli (Rathbun, 1901);

c, Calcinus tibicen (Herbst, 1791). Scales equal 1 mm.
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Fig. 4. Right cheliped, lateral view, a, Calcinus wabaensis, new species; b, Calcinus venilli (Rathbun, 1901);

c, Calcinus tibicen (Herbst, 1791). Scales equal 1 mm.
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Fig. 5. Ambulatory legs, lateral view, a, b, Calcinus urabaensis. new species: a, right second pereopod; b,

right third pereopod. Calcinus verrilli (Rathbun, 1901): c, left third pereopod. Calcinus tibicen (Herbst, 1791):

d, left third pereopod. Scales equal 1 mm. (Heavily stippled areas represent color pattern, except for furrow
indicated by arrow.)
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Fig. 6. Dactyl of right third pereopod, lateral view, a, Calcinus urabaensis, new species; b, Calcinus venilli

(Rathbun, 1901); c, Calcinus tibicen (Herbst, 1791). Scale equals 1 mm(a, c), 0.5 mm(b). (Stippled areas

represent color pattern.)

gin, and long setae. Merus with spine dis-

tally on ventrolateral margin; ventral mar-

gin with row of small spines, and several

tufts of long simple setae.

Third pereopod (Fig. 5b, 6a) slightly

shorter, and with segments broader (viewed

laterally) than second pereopod. Dactyl sub-

equal in length to propodus. Dactyl and

propodus with tufts of long plumose setae

on ventral margin. Propodus with dorso-

distal, corneous-tipped spine, and ventro-

distal spine; outer face lacking longitudinal

furrow; outer and ventral faces with tufts of

simple setae; ventral margin with row of

small corneous spines. Carpus with strong

dorsodistal, corneous-tipped spine; ventral
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Fig. 7. Right fourth pereopod (a-c), lateral view, anterior lobe of sternite of third pereopod (d-f), ventral

view, and denuded telson (g-i), dorsal view, a, d, g, Calcinus urabaensis, new species; b, e, h, Calcinus verrilli

(Rathbun, 1901); c, f, i, Calcinus dbicen (Herbst, 1791). Scales equal 1 mm(a, c, i, g), 0.5 mm(b, d, f, h), and

0.25 mm(e).

margin unarmed, with long setae. Merus
with spine distally on ventrolateral margin;

ventral margin unarmed, with row of tufts

of long simple setae.

Fourth pereopod subchelate (Fig. 7 a).

Dactyl with 1 3 small corneous spines ven-

trolaterally. Propodus unarmed dorsally.

Carpus with strong dorsodistal spine.

Fifth pereopod chelate.

Sternite of third pereopods (Fig. 7d) with

anterior lobe broad, subrectangular, devel-

oped as pair of subequal, rounded, setose

projections divided by cleft, each projection

with row of small tubercles distally.

Telson (Fig. 7g) with posterior lobes

asymmetrical, left larger than right; sepa-

rated by narrow, distinct median cleft; ter-

minal margins with 5 (left) or 3 (right) cor-

neous-tipped, subterminal spines, and fringe

of long bristles (not illustrated in Fig. 7g).

Coloration in life (based on field notes).—

Carapace red with tinge of purple. Ocular

peduncles purple basally, fading distally, and

with cream-colored band near base of cor-

nea. Chelipeds purple, fingers white. Am-
bulatory legs orange; dactyl cream-colored,

except for dark red band proximally (Figs.

5a, b, 6a).

Etymology.— Tht specific name is given

for the Gulf of Uraba, where the only spec-

imen of this species was collected.

Distribution and habitat.— Y^ao^n only
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from the inlet of Pinorroa, Gulf of Uraba,

Colombia; on rocks exposed to strong waves,

in about 3 mof depth.

Calcinus verrilli (Rathbun, 1901)

Figs, lb, 2b, 3b, 4b, 5c, 6b, 7b, e, f

Clibanarius verrilli Rathbun, 1901:238.—

Alcock, 1905:1 6 l.-Verrill, 1908:449, pi.

27, fig. 5, pi. 28, fig. 6.-Gordan, 1956:

310.

Calcinus verrilli.— Provenzano, 1960:120,

fig. 1.— Hazlett & Provenzano, 1965:

617.-Markham, 1977:131, pi. l.-Chace
etal., 1986:336, fig. Ill, color pi. 10.2.-

Morgan, 1991:910.

Type material.— Holotype S (SL 7.8 mm),
paratype 2 (SL 4.2 mm), Bermuda, coll. F.

V. Hamlin, USNM24818.

Additional material.— Bermuda: 2 9 (SL

2.3-2.6 mm), coll. G. Brown Goode, 1876-

1877, USNM109433.-4 6 (SL 1.77-3.5

mm), Three Hill Shoal, 14 Nov 1958, coll.

AJP,USNM103734.-6 <5(SL 3.2-5.2 mm),
2 2 (SL 3.2-4.1 mm), 3 2 ovigs (SL 3.1-4.2

mm), ~3 km north of North Rock Reef, on

coral reef, 42 m, 5 Sep 1 979, coll. G. Wener,

USNM265218.-2 2 (SL 4.4-4.8 mm), 1 <5

(SL 4.3 mm), North Rocks Reef, 14 Nov
1958, coll. AJP, UMML32:1643.-1 2 (SL

2.8 mm), 1 5 (SL 3.0 mm), 1 juv (SL 1.9

mm), Western Ledge Reef, 13 Nov 1958,

coll. AJP, UMML32:1644.-5 2 (SL 4.3-

4.7 mm), 3 <5 (SL 4.4-5.2 mm). North Rocks
Reef, 14 Nov 1958, coll. AJP, UMML32:

1645.-1 6 (SL 2.5 mm), Pt. at Shelly Bay,

8 Nov 1958, coll. AJP, UMML32:1955.-

1 2 (SL 5.2 mm), 15 5 (SL 3.6-4.3 mm),
North Rocks Reef, 14 Nov 1958, coll. AJP,

UMML32:2216.-3 2 (SL 1.7-2.3 mm), 3

(5 (SL 1 .9-2.0 mm), N.E. Breakers, Sep 1 966,

coll. Schone, UMML32:5172.

Diagnosis.— Ocular peduncles (Fig. lb)

varying in relative length with specimen size,

from moderately stout, about V, length of

shield in smaller specimens (SL < 4.0 mm),
to slender and subequal to length of shield

in larger specimens; acicles terminating in

strong spine. Anterodorsal plate of bran-

chiostegite (Fig. 2b) with blunt anteroven-

tral angle. Left cheliped (Fig. 3b) with dactyl

having upper margin and outer upper face

with row of corneous-tipped spines; upper

margin of palm with row of strong corne-

ous-tipped spines, and outer upper face with

several small spines on distal half; outer face

of carpus with prominent tubercle on upper

half. Fingers of right cheliped (Fig. 4b) leav-

ing wide gap when closed; dactyl with strong,

usually upwardly curved corneous-tipped

spine proximally, and distal row of anteri-

orly directed spines; palm with row of cor-

neous-tipped spines on upper margin; car-

pus with 2 or 3 corneous-tipped spines on

dorsal margin. Ambulatory legs (Figs. 5c,

6b) with dactyl subequal in length to prop-

odus and 5 to 7 long, slender corneous spines

on ventral margin of dactyl; ventral margin

of dactyl and propodus with several tufts of

long simple setae. Third pereopod lacking

longitudinal furrow on outer face of prop-

odus. Fourth pereopod (Fig. 7b) with small

dorsodistal spine on propodus. Anterior lobe

of stemite of third pereopods (Fig. 6e) sub-

rectangular, setose, often developed as pair

of low, rounded projections, with or without

small tubercles distally. Telson (Fig. 7h) with

posterior lobes subequal, each with 7 spines

on terminal margin, outermost spines on

left lobe curved ventrally; terminal margin

with fringe of long setae (not illustrated in

Fig. 7h).

Coloration in life (after Provenzano 1 960:

120, and Chace etal. 1986: color pi. 10.2).-

General color of body purple with red spots;

eyestalks purple near base but with increas-

ing red distally; area proximal to cornea

white, cornea black or black spotted with

white; chelipeds purple with red patches on

upper distal face of carpus and merus; an

irregular row of red pigment along upper

margin of hand extends to dactyl; ambu-
latory legs with similar rows of red pigment

on faces of segments (see Figs. 5c, 6b).

Distribution and habitat.— Endemic to
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Bermuda; subtidal to 110 m, in attached

vermetid gastropod shells of Spiroglyphus

irregularis and S. annulatus, or unattached

gastropod shells (Markham 1977).

Remarks. —Sorat specimens of this spe-

cies (UMML material) exhibit sexual di-

morphism in the armature of the chelipeds.

The outer face of the right palm in some
females is armed on the distal half with three

or four small spines, whereas in some males

the outer face is armed with only one distal

spine. Males tend to have more spines on
the right cheliped than females. The number
and strength of the spines of the upper mar-

gin of the left palm and dactyl varies ac-

cording to sex of the individual, being fewer

and stronger in large males (SL > 4 mm)
than in females of similar size.

Three male specimens were found to have

both male and female gonopores. One male

(SL 5.2 mm, UMML32:1645) had female

gonopores on the right and left side, and
two males (SL 5.1 mm, 5.6 mm, UMML
32:2216) had only one female gonopore on
either the left or right side. McLaughlin &
Lemaitre (1993) have reported specimens

with both male and female gonopores in the

tube-dwelling hermit crab Paguritta kroppi

McLaughlin & Lemaitre. As in P. kroppi, it

is unclear whether the condition observed

in the specimens of C. verrilli represents an

aberration or a reproductive adaptation,

such as protandry or protogyny, to a re-

stricted mode of life.

Calcinus tibicen (Herbst, 1791)

Figs. Ic, 2c, 3c, 4c, 5d, 6c, 7c, f, i

Cancer tibicen Herbst, 1791:25, pi. 23, fig. 7.

Pagurus sulcatus H. Milne Edwards, 1836:

279.

Calcinus formosus Neumann, 1878:31.—

Alcock, 1 905:1 64. -Gordan, 1956:304.-

Morgan, 1991:907.

Calcinus sulcatus. —Benedict, 1 90 1 : 1 4 1 , pi.

5, figs. 3, 3a. -Alcock, 1905:164.

Calcinus //^/cen. —Provenzano, 1959:363,

fig. 4.— Forest & De Saint Laurent, 1967:

106. -Sanchez & Campos, 1978:22, fig.

5.-Chaceetal., 1986:335, fig. 111.

Material examined. —Florida: 1 5 (SL 5.3

mm), Fort Pierce, Dynamite Point North,

beach in rocky tide pool, 1 8 Mar 1972, coll.

R. G. Gilmore, IRCZM 89:050.-1 5 (SL

4.2 mm), 1 2 (SL 3.3 mm), 1 2 ovig (SL 4.4

mm), Vero Beach, 100 yards (9 1 m) off Sand

Point, 10 ft (3 m), on coquina shelf, 28 Jun

1972, coll. RHG, IRCZM 89:219.-1 3 (SL

6.3 mm), St. Lucie County, Walton Rocks,

in worm reef during night survey, intertidal,

27 Jan 1975, coll. RHG, IRCZM89:2625.-

1 (3 (SL 4.6 mm), Stuart, north of St. Lucie

Inlet, in worm reef by "Fish Bowl" channel,

intertidal, 12 Apr 1972, coll. RHG, IRCZM
89:101.-1 2 ovig (SL 5.2 mm), St. Lucie

County, Walton Rocks, Hutchinson Island,

across from Florida Power and Light Com-
pany plant, intertidal, 9 Jul 1975, coll. J.

Dudley, IRCZM89:2302.-1 $ (SL 6.7 mm),

Indian River, Martin County, near St. Lucie

Inlet, on rocks, 4 May 1988, coll. R. S. Rox,

IRCZM 89:06472.-1 2 (SL 3.3 mm), Tor-

tugas, 21 Jun 1932, coll. WLS, USNM
102696.- 1 $ (SL 4.5 mm), Tortugas, 19 Jul

1930, coll. WLS, USNM102697.-2 $ (SL

3.0-6.0 mm), 1 2 (SL 4.9 mm), Tortugas,

sta 34-32, 5 Jul 1932, coll. WLS, USNM
102698.

Virgin Islands: 1 3 (SL 3.3 mm), St. Croix,

Christiansted, East Little Princess, intertid-

al under rocks, 17 Aug 1971, coll. W. E.

Rainey, USNM154541.

Jamaica: 1 $ (SL 4.3 mm). Port Antonio,

coral reef off Navy Island, 1932, USNM
77398.

Barbados: 2 3 (SL 5.8-6.3 mm), 1 2 (SL

4.9 mm), Hasting's Reef, opposite St. Mat-

thias Church, 20 Jul 1959, coll. A. G. Humes
& R. U. Gooding, USNM104256.

Antigua: 13 3 (SL 3.3-8.7 mm), 4 2 (SL

2.2-3.5 mm), 10 2 ovigs (SL 3.3-5.3 mm),
Smithsonian-Bredin Caribbean Expedition

1956, sta 73-56, Charlotte Point (=Nut-

ting's "Rocky Point"), English Harbor, 2

Apr 1956, USNM265157.
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Belize: 1 6 (SL 4.8 mm), 1 2 ovig (SL 5.5

mm), 15 Jul 1930, coll. P. W. Shufeldt,

USNM102700.-1 S (SL 6.4 mm), Carrie

Bow Cay, lagoon, 2-3 m, 25 Apr 1975,

USNM184516.

Isla Providencia (Colombia): 1 6 (SL 6.3

mm), Bahia Maracaibo, sandy-rocky beach,

28 Mar 1991, coll. G. E. Ramos, USNM
259399.

Panama: 2 S (SL 3.3-6.7 mm). Colon,

Coral reef, 2 May 1911, coll. Meek & Hil-

debrand, USNM44191.

Curasao: 1 S (SL 4.0 mm), 1 2 (SL 4.8

mm), Caracas Bay, 1920, coll. C. J. van der

Horst, USNM57513.

Diagnosis.— Ocular peduncles (Fig. Ic)

slightly shorter than length of shield; acicles

terminating in strong spine (occasionally bi-

fid or trifid) distally. Anterodorsal plate of

branchiostegite (Fig. 2c) with blunt antero-

ventral angle. Antennular peduncle (Fig. 2c)

with lateral face of basal segment armed with

4 to 6 small spines on distal margin. Che-

lipeds lacking setae, surfaces minutely gran-

ulose. Left cheliped (Fig. 3 c) with chela un-

armed; outer face of carpus with prominent

subrectangular lobe proximally on upper

half Right cheliped (Fig. 4c) unarmed ex-

pect for small tubercle proximally on outer

face of carpus; fingers not leaving gap when
closed. Ambulatory legs (Figs. 5d, 6c) each

with dactyl shorter than propodus (about

0.6 times length of propodi); ventral margin

of dactyl with row of 4 to 7 short corneous

spines, and several tufts of short simple se-

tae; lateral face of propodus of third per-

eopods each with distinct longitudinal fur-

row on upper half of lateral face. Fourth

pereopod (Fig. 7c) with dorsal margin of

propodus unarmed. Anterior lobe of ster-

nite of third pereopods (Fig. 7f) subrectan-

gular, setose, often developed as pair of low,

rounded, unarmed projections. Telson (Fig.

7i) with posterior lobes asymmetrical, each

usually with 1 submarginal spine; terminal

margin with fringe of long setae (not illus-

trated in Fig. 7i).

Coloration in /z/e (after Pro venzano 1959:

363, and Chace et al. 1986:335).-Che-

lipeds red-brown to maroon, often tinged

with purple, and with white fingertips. Dac-

tyls of the ambulatory legs white or yellow,

with a red band (Figs. 5d, 6c). Eyestalks

orange-red fading to white near cornea. Car-

apace usually red, often tinged with purple

(rarely green), and with white punctae.

Distribution and habitat.— Florida, Gulf

of Mexico, Caribbean to Brazil, including

Bermuda; lower intertidal and subtidal to

18 fms (32.9 m); commonly encountered,

in hard substrates such as rocky bottoms,

worm reef platforms, and coral reefs.

Remarks. -Several carcinologists have

indicated that Calcinus tibicen is broadly

distributed in the West Indian region from

Florida to Brazil, including Bermuda [e.g.,

Alcock 1905 (as C. sulcatus), Verrill 1908

(as C. sulcatus) Schmitt 1935, Provenzano

1959, Abele & Kim 1986, Morgan 1991].

Morphological Comparison of

Calcinus Species from

the Western Atlantic

Calcinus urabaensis is similar to C. ver-

rilli but differs from it in a number of at-

tributes, and specially coloration. In the ab-

sence of coloration, the most reliable

difference between Calcinus urabaensis and

C. verrilli can be found on the chelipeds, the

dactyls of the third pereopods, and the tel-

son. The dactyl of the left cheliped in C.

urabaensis has a row of small spines on the

upper margin, and irregular rows of low,

closely-set tubercles on the outer face; the

dactyl in C. verrilli has two rows of corne-

ous-tipped spines, one row on the upper

margin and another on the upper outer face.

The left palm in C urabaensis is armed on

the upper margin with small, low protuber-

ances, whereas this margin is armed with a

row of strong, corneous-tipped spines in C
verrilli. On the right cheliped of C ura-

baensis the dactyl is armed with a row of

spines directed anteriorly, whereas in C.

verrilli the dactyl has a strong, upwardly
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curved spine proximally, followed distally

by smaller anteriorly directed spines. The
upper margin of the right palm in C. ura-

baensis is crest-like and armed with a row
of five strong spines; the upper margin of

the palm in C. verrilli also has spines but is

not raised in the form of a crest.

Calcinus urabaensis is unique among the

western Atlantic species of Calcinus in that

dactyls of the third pereopod have several

tufts of long plumose setae on the ventral

margin. A similar condition is found in oth-

er Calcinus species, all distributed in the

Indo-Pacific region: C. vachoni Forest, C
sirius Morgan, C. spicatus Forest, and C.

latens (Randall) (see Morgan 1991).

The telson in C. urabaensis has the pos-

terior lobes distinctly asymmetrical, left the

largest, and the terminal margins of the lobes

are armed with 3-5 subterminal spines. In

contrast, the telson in C verrilli has the pos-

terior lobes weakly asymmetrical, and the

terminal margins of the lobes are armed with

7 terminal spines.

Calcinus tibicen can immediately be sep-

arated from the other two western Atlantic

species of the genus by the smooth, un-

armed chelipeds, the longitudinal furrow on

the lateral face of the propodus of the third

left pereopod, the stout dactyls of the am-
bulatory legs, and the distinctive color pat-

tern that often persists for many years in

alcohol-preserved specimens. Although the

coloration of C. tibicen generally resembles

that of C urabaensis, the two species oth-

erwise differ markedly. The two can readily

be differentiated by the armature of the che-

lipeds (armed with spines in C. urabaensis,

unarmed in C. tibicen), and the setation of

the dactyl of the third pereopod (plumose

in C. urabaensis, simple in C tibicen).

Acknowledgments

Wethank the Instituto de Investigaciones

Marinas de Punta de Betin, Santa Marta,

for funding the expedition to the Gulf of

Uraba, and its staff for their cooperation.

This study was made possible, in part, by

grants received by one of us (NHC) from

COLCIENCIAS and the Smithsonian In-

stitution's Office of Fellowships and Grants

Short-Term Visitor program, which per-

mitted travel to Washington, D.C. Thanks

are given to Paula Mikkelsen for facilitating

work with collections at the IRCZM. This

study is also supported by the Smithsonian

Marine Station at Link Port, Fort Pierce,

Florida, and is contribution number 346

from that station.

Literature Cited

Abele, L. G., & W. Kim. 1986. An illustrated guide

to the decapod crustaceans of Florida. Parts 1

& 2. Florida State University, Tallahassee, 760

pp.

Alcock, A. 1905. Catalogue of the Indian decapod

Crustacea in the collection of the Indian Mu-
seum. Part II. Anomura. Fascicle I. Pagurides.

Indian Museum, Calcutta, 197 pp., pis. 1-15.

Benedict, J. E. 1901. The anomuran collections made
by the Fish Hawk Expedition to Porto Rico.—

United States Fish Commission Bulletin for

1900, 2(2):129-148, pis. 3-6.

Campos, N. H., & G. Manjarres. 1988. Decapodos

Brachyura de la region del Golfo de Uraba (Ca-

ribe Colombiano).— Anales del Instituto de In-

vestigaciones Marinas, Punta Betin 18:17-23.

Chace, F. A., Jr., J. J. McDermott, P. A. McLaughlin,

& R. B. Manning. 1986. Order Decapoda

(Shrimps, lobsters and crabs). Pp. 312-358 in

W. Sterrer, ed.. Marine fauna and flora of Ber-

muda. John Wiley & Sons, Inc., NewYork, 742

pp.

Dana, J. 1852. Crustacea, Part 1, in United States

Exploring Expedition during the years 1838,

1839, 1840, 1841, 1842, under the command
of Charles Wilkes, U.S.N. 13(l):l-685. Atlas

(1855):l-27, pis. 1-96. Philadelphia.

Forest, J., & M. de Saint Laurent. 1967. Resultats

scientifiques des campagnes de la "Calypso",

fascicule 8, Campagne au large des cotes Atlan-

tiques de I'Amerique du sud ( 1 96 1-1 962). I. No.

6. Crustaces Decapodes: Pagurides. —Annales

de ITnstitut Oceanographique, Monaco, new se-

ries 45(2):47-l 72, pi. 1.

Gordan, J. 1956. A bibliography of pagurid crabs,

exclusive of Alcock, 1905. —Bulletin of the

American Museum of Natural History 108(3):

257-352.

Haig, J., & P. A. McLaughlin. 1984. New Calcinus

species (Decapoda: Anomura: Diogenidae) from



150 PROCEEDINGSOFTHEBIOLOGICAL SOCIETY OFWASHINGTON

Hawaii, with a key to the local species. —Mi-

cronesica 19 (1-2):107-121. [1983].

Hazlett, B. A., & A. J. Provenzano, Jr. 1965. De-

velopment of behavior in laboratory reared her-

mit crabs. —Bulletin of Marine Science 15(3):

616-633.

Herbst, J. F. W. 1791-1796. Versuch einer Natur-

geschichte der Krabben und Krebse, nebst einer

systematischen Beschreibung ihrer verschiede-

nen Arten, 2:i-viii, 1-226, pis. 22-46.

McLaughlin, P. A., & R. Lemaitre. 1993. A review

of the hermit crab genus Paguritta (Decapoda:

Anomura: Paguridae) with description of three

new species.— Raffles Bulletin of Zoology 41(1):

1-29.

Markham, J. C. 1977. Preliminary note on the ecol-

ogy of Calcinus verrilli an endemic Bermuda

hermit crab occupying attached vermetid

shells.— Journal of Zoology 181:131-136.

Milne Edwards, H. 1836. Observations zoologiques

sur les Pagures et description d'un nouveau gen-

re de la tribu des Paguriens.— Annales des Sci-

ences naturelles, Paris, Zoologie (2)6:257-288,

pis. 13, 14.

Morgan, G. J. 1991. A review of the hermit crab

genus Calcinus Dana (Crustacea: Decapoda: Di-

ogenidae) from Australia, with descriptions of

two new species. —Invertebrate Taxonomy
5:869-913.

Neumann, R. 1878. Systematische Uebersicht der

Gattungen der Oxyrhynchen. Catalog der po-

dophthalmen Crustaceen des Heidelberger Mu-
seums. Beschreibung einiger neuer Arten, Druck

Von J. B. Hirschfeld, Leipzig, 39 pp.

Provenzano, A. J., Jr. 1959. The shallow-water her-

mit crabs of Florida. —Bulletin of Marine Sci-

ence of the Gulf and Caribbean 9(4):349-420.

. 1960. Notes on Bermuda hermit crabs (Crus-

tacea; Anomura). —Bulletin of Marine Science

of the Gulf and Caribbean 10(1): 117-124.

Rathbun, M. J. 1901. Untitled footnote, in A. E.

Verrill, ed.. Recent papers relating to the fauna

of the Bermudas, with some corrections.-

American Journal of Science Series (4)1 1(64):

326-330.

Sanchez, H., & N. H. Campos. 1978. Los cangrejos

ermitanos (Crustacea, Anomura, Paguridae) de

la costa norte colombiana. Parte I.— Anales del

Instituto de Investigaciones Marinas, Punta de

Betin 10:438-453.

Schmitt, W. L. 1935. Crustacea Macrura and Ano-

mura of Porto Rico and the Virgin Islands. Sci-

entific survey of Porto Rico and the Virgin Is-

lands.— NewYork Academy of Sciences 15(2):

125-262.

Verrill, A. E. 1908. Decapod Crustacea of Bermuda.

I. Brachyura and Anomura. Their distribution,

variations, and habits.— Transactions of the

Connecticut Academy of Arts & Sciences 1 3(6):

299-^74, pis. 9-28.

Wooster, D. S. 1 984. The genus Calcinus (Paguridea,

Diogenidae) from the Mariana Islands including

three new species. —Micronesica 18(2): 12 1-1 62.

[1982].

(NHC) Instituto de Ciencias Naturales,

Universidad Nacional de Colombia, %IN-

VEIVIAR, A. A. 1016, Santa IVlarta, Colom-
bia; (RL) Department of Invertebrate Zo-

ology, National Museum of Natural His-

tory, Smithsonian Institution, Washington,

D.C. 20560, U.S.A.


